Base-pairings within the RNA pseudoknot associated with the simian retrovirus-1 gag-pro frameshift site.
Frameshift and readthrough sites within retroviral messenger RNAs are often followed by nucleotide sequences that have the potential to form pseudoknot structures. In the work presented here, NMR methods were used to characterize the base-pairings and structural features of the RNA pseudoknot downstream of the gag-pro frameshift site of simian retrovirus type-1 (SRV-1) and a functional mutant of the SRV-1 pseudoknot. Evidence is presented that these pseudoknots contain two A-form helical stems of six base-pairs each, connected by two loops, in a classic H-type pseudoknot topology. A particularly interesting feature is that the shorter of the two connecting loops, loop 1, consists of only a single adenosine nucleotide that spans the major groove of stem 2. In this respect, the frameshift-associated pseudoknots are structurally similar to the pseudoknot within the gene 32 mRNA of bacteriophage T2, previously characterized by NMR methods. Despite having similar nucleotide sequences, the solvent exchange rates of the imino protons at the junction of the helical stems in the wild-type and mutant frameshifting pseudoknots differ from each other and from the bacteriophage T2 pseudoknot. The implications of this finding are discussed.